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1 . The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the 
international preliminary examination report and its annexes, if any, established on the international application. 

2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for communication to all 
the elected Offices. 

3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of the repon 
(but not of any annexes) and will transmit such translations to those Offices. 

4. REMINDER 

. The applicant must enter the national phase before each elected Office by performing certain acts (filing translations 
and paying national fees) within 30 months froni the priority date (or later in some Offices)( Article 39( I ))(see also the 
reminder sent by the International Bureau with Form PCT/IB/301 ). 

Where a translation of the international application must be furnished to an elected Office, that translation must contain 
a translation of any annexes to the international preliminary examination report. It is the applicant's responsibility to 
prepare and furnish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the PCT 
Applicant's Guide 
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1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority and 
is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 3 sheets, including this cover sheet. 

|X I This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have been 
amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see Rule 
70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 3 sheet(s). 
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Basis of the report 



X the claims. 



pages 
pages 
pages 



With regard to the elements of the international application:* 
I I the international application as originally filed. 

|X| the description, pages 1-8, as originally filed, 

filed with the demand, 
received on with the letter of 
as originally filed, 
pages , as amended (together with any statement) under Article 19, 
pages , filed with the demand, 

pages 9-11, received on 14 January 2005 with the letter of 14 January 2005 
pages 1/8-8/8 , as originally filed, 

filed with the demand, 
received on with the letter of 
I I the sequence listing part of the description: 

pages , as originally filed 

pages , filed with the demand 

pages , received on with the letter of 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in 
which the international application was filed, unless otherwise indicated under this item. 
These elements were available or furnished to this Authority in the following language which is: 
[ I the language of a translation furnished for the purposes of international search (under Rule 23.1 (b)). 



I X I the drawings. 



pages 
pages 



I I the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 
— and/or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 

preliminary examination was carried out on the basis of the sequence listing: 
I I contained in the international application in written form. 

I I filed together with the international application in computer readable form. 

I I furnished subsequently to this Authority in written fonn. 

I I furnished subsequently to this Authority in con^uter readable form. 

[ I The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 

international application as filed has been furnished. 
I [ The statement that the information recorded in con^)uter readable form is identical to the written sequence listing has 

been furnished 

I I The amendments have resulted in the cancellation of: 

I [ the description, pages 

I [ the claims, Nos. 

I I the drawings, sheets/fig. 

I I This report has been established as if (some of) the amendments had not been made, since they have been considered to 
go beyond the disclosu re as filed, as indicated in the Supplemental Box (Rule 7Q.2(c)).** 

Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as "originally filed** and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17). 

Any replacement sheet containing such amendments must be referred to under item / and annexed to this report ^ 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; citations 
. and explanations supporting such statement 

1 . Statement 



Novelty (N) 


Claims 


1-15 


YES 




Claims 




NO 


Inventive step (IS) 


Claims 


1-15 


YES 




Claims 




NO 


Industrial applicability (lA) 


Claims 


1-15 


YES 




Claims 




NO 



2. Citations and explanations (Rule 70.7) 
NEW CITATION 

US 5655704 A (SAKEMI et al) 12 August 1997 
NOVELTY CN) & INVENTIVE STEP (IS) 

Claims 1-15 meet the criteria for novelty, inventive step and industrial applicability. The prior art published 
before the priority date does not disclose a solder ball filling apparatus with a tilting base plate provided with a 
ball grid array template and a solder ball supply bin which moves over the template when the base plate is tilted 
in a first direction, and away from the template when the base plate is pivoted in the opposite direction. 

The closest prior art is considered to be US 5655704. This document discloses a base plate (4) with a template 
(4a) therein. A solder ball supply bin (12) moves across the template and allows solder balls (3a) to fall into the 
openings of the template. However, there is no disclosure of tilting the base plate so that the solder ball bin 
moves towards, and away from, the template, and no suggestion to modify the apparatus of US 5655704 to allow 
it to do so. 
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CLAIAAS 

1. A solder ball filling apparatus comprising: 
a base plate provided with a ball grid array template on one end having a 

plurality of locating holes extending therethrough for receiving solder balls, the base 
plate having pivotal movement about a pivot betv/een a first pivot direction to move 
solder balls toward the ball grid array template and a second/ opposite pivot 
direction to move solder balls away from the ball grid array template; 

a solder ball supply bin provided on the base plate for holding solder balls 
therein and for depositing solder balls In one or more of the locating holes when the bin 
IS located above the ball grid anay template; and 

a motor capable of moving the solder ball supply bin along the base plate 
toward and away from the ball grid array template. 

2. A solder ball filling apparatus as claimed in claim 1, wherein the solder ball 
supply bin comprises two oppositely disposed side walls respectively connected by a 
rear side wall at one end and a pivoted ball gate at an opposite end, wherein during 
pivoting of the base plate in the second direction, the ball gate pivots upon contact 
with solder balls that have not moved away from the ball grid array template. 

3. A solder ball filling apparatus according to daim 2, wherein the rear side wall 
is disposed at a distance relative to the pivoted ball gate such that when the bin 
slideably moves on the base plate the rear wall does not slide over the ball grid array 
template. 

4. The apparatus according to claim 2, further comprising a sensing device 
positioned at both the ends of the base plate, at a height similar to the height of the 
pivoted ball gate from the base plate. 

5. The apparatus according to Claim 4, wherein the sensing device is a through- 
beam sensor or a focused-beam reflective sensor. 

6. The apparatus according to Claim 1, wherein the base plate is pivoted at an 
angle ranging from 5 to 40 degrees in the first pivot direction. 
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7. The apparatus according to Claim 1, wherein the base plate is pivoted at an 
angle ranging from 20 to 75 degrees in the second pivot direction. 

8. The apparatus according to Claim 1, wherein the locating holes in the ball 
grid array template are in commtoiication with a vacuum. 

9. A method of filling a ball grid array template with solder balls, the ball grid 
array template being provided on one end of a base plajte and having a plurality of 
locating holes extending therethrough, the base plate being capable of pivotal 
movement between a first pivot direction and a second, opposite pivot direction, and 
a solder ball supply bin being provided on the base plate that is capable of sliding 
thereon in the first and second pivot directions, the method comprising: 

(ia) providing solder balls in the solder ball supply bin; 

(b) pivoting the base plate in the first pivot direction to allow solder balls 
located in the bin to move in the first pivot direction; 

(c) moving the solder ball supply bin over the base plate in the first pivot 
direction to the ball grid array template to thereby allow solder balls to fill one or 
more of the locating holes; 

(d) pivoting the base plate in the second pivot direction to allow solder 
balls located in the bin to move in the second pivot direction away from the ball gird 
array template; and 

(e) moving the solder ball supply bin over the base plate in the second 
pivot direction. 

10. The method according to claim 9, wherein the bin is capable of holding solder 
balls between two oppositely disposed side walls respectively connected by a rear 
side wall at one end and a pivoted ball gate at an opposite end/ wherein during step 
(e) the ball gate pivots upon contact with solder balls that have not moved away 
from the ball grid array template. 

11. The method according to Claim 9, wherein the base plate is pivoted at an 
angle ranging from 5 to 40 degrees in the first pivot direction. 

12. The method according to Claim 9, wherein the base plate is pivoted at an 
angle ranging from 20 to 75 degrees in the second pivot direction- 
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13. The method according to Claim 9, further comprising pivoting the base plate 
to a horizontal position after step (e). 

14. The method of Claim 9, wherein the first pivot direction is a clockwise 
direction. 

15. The method of Claim 9, wherein the second pivot direction is an anti- 
clockwise direction. 



Amended Sheet 
IPEA/AU 



